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YIELDS QF CATECHOLS

Carbonization of a ton of liznite at the Dickinson plant yields 5 sallons (L2 1b)
of tar (70 parcent of assay) (12), and 20 gallons of process water (14). Thus from
tha previous figures we can axpect one ton of lignite to yield O.L2 pounds catachol

ron the tar and 2.5 pounds catachol from the process water for a total of 2.9 pounds
catzenol per ton of lignite carbonized. Similarly, a ton of lignite should yield

2.2 pounds of L-methyl catzschol and 1.1 pounds of 3-methyl catechol. The amount of
cetechols actuelly recovered depsnds, of course, on the efficiency of the extraction
procass. Whils thess fisures reprasent the amount of catechols avallable, it may not
b2 econorically feasibls to axtrect the entire anount.

RECOVERY ETEODS

The phanosolven process (T, 15, 16, 20) is the most popular method currently
us=2d to eitract waste wmters. It consists of countercurrsnt extraction with an
28ter mixture compossd primarily of butyl acetate. Entrained ester is recovered by
steam distillation, raiting thes process highly efficient.

This method of recovery can also be used on solutions of buffers used to extract
catechols from the tar (3, 17).

Others bave extracted aqueous liquors with ether (2, 6), "ketone oil" (9), and
eresilic acid (8). .

Another interestinsg method of recovery involves adsorption of phenolics fronm
liquor by activated chercoal (18) or coke dust (10). The phenolics were then desorbed
by steam. Catechols were also recovered by precipitation of thelr lead salts before
adsorption of the monohydroxy phenols on charcoal (18). '

Sgparation of Recovered Catechols. Although catechol and 3-methyl catechol boil
at about the same temperaturs (240° and 241° C respectively) at atmospheric pressure,
they are ssparable by distiliation under reduced pressures. Thus at 20 mm Hz, 3-methyl
catechol has a boiling point of 129° C, whereas that of catechol is 134° and that of

Lemethyl catechol is 147° (19).

Separation of catechol and 3-methyl catechol can also be achieved under certain
conditions by precipitation of lead salts (5). Similerly 3-methyl and L-methyl cate-
chols can be separated by precipitation of the L4-methyl catechol with ammoniacal
celeium chloride (19).

CONCTUSION

Tt has been shown that the low=temperature carbonization products of North Dakota
lignite are a rich source of catechol, 3-methyl catechol, and 4=methyl catechol.
Proven methods are available for recovery and separation of these valuable chemicals.
Their potential abundance could result in development of many new uses and in ex-
pansion of present applications such as medicinals, antioxidants, plastics, glues,
ore flotation, photo developers, and herbicides.
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